The Hungarian economy and its Research and Innovation System have gone through tremendous changes during the last one and a half decades. Since the mid 1990's, Hungary has achieved a constant growth in its GDP and has also increased its R&D spending, as indicated by the raise of the GERD to GDP ratio from 0.73% in 1995 to 1.02% in 2002. However since 2002, this growth has been stopped and the level of GERD to GDP was 0.89% in 2004. Foreign direct investment has become a major driving force of economic growth. But, as the Private Sector is still only responsible for approx. 1/3 of the national R&D expenditure, so far this success has not been paralleled by a similar growth of business investment in research and development (R&D).
In the course of the transition, new framework conditions were implemented and structures of RTD governance with the first firmly established elements have evolved. But the system is still in a stage of transition. Today the major actors are the following: (Data 1990 (Data -2004 . The NKTH's mission is to elaborate the government research and innovation strategy, to form the means and tools for R&D and innovation policy at the governmental level, to prepare policy documents, to manage initiatives for STI promotion, to represent the government in international and intergovernmental S&T organisations and programmes and coordinate Hungarian participation therein, to co-ordinate the activities of the Research and Technology Innovation Fund, and to supervise the Agency for Research Fund Management and Research Exploitation.
Research and Technological Innovation Council (KTIT) was established in 2003 and acts as a strategic decision-making body on utilizing the Fund with agreement rights. This includes major strategic decisions concerning the use of the Central Technological Development Fund, for which KTIT took over the responsibility from the former Council of the National Committee for Technological Development (OMFB Council). KTIT consists of 15 members, from which seven are nominated by various ministers with an interest in STI, while the remaining eight represent the business and STI communities (at least half of these eight members are business people).
As successor of the National Development Directorate of the Prime Minister's Office, the National Development Office (NFH) was set up in 2004 to account for the new duties related to EU membership. Its mission includes mid-and long-term development strategies and the development of strategies facilitating access to EU funds. The procedure of planning the first National Development Plan has encouraged collaboration among different governmental offices in designing and performing R&D policy. (RTDI) Fund, which provides more stable financing for RTDI activities. The independent government Fund is envisioned to promote demand driven innovation and the knowledge based competitiveness of companies. The Fund is financed by mandatory contributions of all companies registered in Hungary, matched yearly by the government budget. Micro-enterprises and small-size enterprises are exempt from paying a contribution. Direct R&D expenditures, both intramural and outsourced to public R&D units, can be deducted from the contribution thus stimulating innovation activities. The company payments into the transparent, dedicated RTDI Fund shall be used for the direct or indirect benefit of the Private Sector, as stipulated in the legislation creating the Fund. It is also a legal requirement that resources of the Fund be spent through competitive calls, and at least 25% should go for regional innovation purposes. Use of the financial resources of the 
Agencies
The restructuring of the institutional map of the Hungarian innovation system led to the establishment of the Agency for Research Fund Management and Research Exploitation (KPI) in July 2003. The objective was to create an effective and forceful organisation to promote the Hungarian innovation system and to implement governmental programmes and the ap- The education system which is complementing the national R&D system is also undergoing constant changes. The old law on Higher Education of 1993 has established two key intermediary institutions to provide professional advice on development and control of higher education, the Hungarian Accreditation Committee (MAB) and the Higher Education and Research Council (FTT).
plications of the ECOP and EIOP of the National Development Plan. KPI implements Hungary's STI priorities, using EU Structural Funds and national co-financing and is responsible for managing domestic calls for proposals financed by the Research and Technological Innovation Fund. In addition, KPI promotes Public-Private-Partnerships and provides advisory services for S&T stakeholders at the national and regional levels. In the implementation of policy and strategy (set up by NKTH) the Private Sector is involved in KPI's decision-making.
Regional Innovation Agencies have been established to promote regional innovation activities and to develop regional innovation systems, in particular through the stimulation of R&D co-operations between Public and Private Sector actors 5 . As intermediary institutions at the regional level, the Regional Innovation Agencies are new actors; the first one was launched in 2003. They complement existing institutions which have already been established since the early 1990s, e.g. the Regional Development Chambers or the Innovation Relay Centres, established with the support of EU R&D programmes. Another new initiative, the Regional University Knowledge Centres play a growing role to foster collaboration of universities with Private Sector companies at the regional level. The Trend Chart Country Report 2005 (pp. 10-11) gives some details on how these newly created regional organizations operate.
c. Research performing organizations
Research is performed in Hungary by several groups of actors.
The Hungarian Academy of Sciences is an integrated organisation which promotes the development of sciences and of scientific research, and which represents Hungarian science with a focus on basic research and knowledge-base generation. To perform these tasks the Academy maintains 37 (as of 2003) research institutes and operates support institutions, e.g. libraries, archives, information systems etc. In addition, HAS also provides expert opinion to the Parliament or the Government upon request. As an autonomous public body based on the principle of self-governance, HAS consists of a maximum of 200 leading academicians. They exercise their rights through their representatives. HAS' supreme organ, the general assembly is composed of academicians and delegates representing the non-academician members of the public body. Politically visible Private Sector representatives and founders are invited guests for several events that deal with design and implementation of scientific policy.
Since the restructuring of the Hungarian university system, which created larger and more diversified units, the importance of Universities in public research is increasing. A new law on higher education, enacted by the Parliament November 2005 (and signed by the President of Hungary in December) requests -among many other changes -the creation of university economic councils to advice the institutes in strategic matters. The members of these councils are the rector and the representatives of university staff and students. Beside them the Ministry of Education delegates another 3-5 professional experts (Private Sector, prestigious scientists and former high-ranking public servants). The law also introduces a 3-stage educational process in accordance with the recommendations of the Bologna-process.
As the most important publicly funded research organization in the field of applied research, the Bay Zoltán Foundation, established in 1992, aims at developing and adapting technologies in its institutes and transferring them with added value to improve the competitiveness of the Hungarian economy, in particular of emerging small and medium-sized companies. The Foundation operates as a non-profit organisation. Its highest decision-making body, the Board of Trustees makes important policy decisions. Its members are nominated by NKTH and approved by the Minister of Education and are coming from scientific organizations, business companies, associations or governmental bodies.
Adapting the model of institutions like Princeton and Wissenschaftskolleg Berlin, the Collegium Budapest is the first Institute for Advanced Studies-type institute in Central and Eastern Europe. Its main attraction is offering its research fellows temporary liberation from their 5 Regional authorities are not mentioned among the administrative bodies because they have not played any roles yet.
administrative and teaching obligations, allowing them to concentrate fully on their chosen research agenda.
Various forms of Public-Private-Partnerships and related collaboration platforms have emerged in recent years. In 2003, there were 125 joint S&T organizations, namely joint labs of HAS and universities in Hungary. Co-operative Research Centres (CRC) are partially government and partially privately-financed joint labs managed and operated jointly by universities and Private Sector firms. As a new form of collaboration Regional University Knowledge Centres are intended to support the collaboration between universities, non-profit and business research labs to foster innovation at the regional level. Cluster "Asbóth Oszkár" is based on a self-titled programme with the objectives of developing critical R&D capacities, intensive using of the science base, orienting public research towards industrial needs, stimulating businesses and becoming leaders in niche areas.
d. Private Sector
The interests of the Private Sector are mostly expressed and represented in research policy decision processes by chambers and associations. Among them the most powerful organizations are the Confederation of Hungarian Employers and Industrialists (MGYOSZ), the National Association of Entrepreneurs and Employers (VOSZ), the Hungarian Chamber of Commerce and Industry (MKIK) and the Society of International Companies in Hungary (NVMT).
The key associations that focus on S&T and innovation matters are the Federation of Technical and Scientific Societies (MTESZ) and the Hungarian Association for Innovation (MISZ). The MISZ as a professional and employer's business federation intends to promote the creation, spread, transfer, adoption and the practical utilization of intellectual products in order to increase the performance and to accelerate the modernization and development of the Hungarian economy. Through its involvement, the Private Sector is involved in each of the stages of decision-making. It has also established a network of regional innovation centres within its own organization to improve cooperation of possible regional initiatives and more comprehensive data and information collection and dissemination.
In addition, several other sector-specific actors participate in policy debates in their respective fields, e.g. the Association of Innovative Pharmaceutical Companies; the Hungarian Biotechnology Association, the Hungarian Association of IT Companies, the Joint Venture Association and the Hungarian Venture Capital Association or the Association of Hungarian Industrial Parks. These associations have a particular influence through the fact that their leading personalities are 'invited' members of different decision-formulating bodies (described in section 1.a.). The Association of Hungarian Inventors has been making many efforts to be involved in policy design. Their main aim is to reach an inventor-friendly environment.
However it has to be noted here that the limited economic base of most associations still significantly hampers their involvement capabilities. The majority of associations would like to be more active in research policy issues. But since they have been established during the transition of the Hungarian economy, they have not been able to develop a financial and resource base which would enable them to prepare or order background studies, to make their own assessments or to devote major resources to the preparation of policy papers.
In addition, recognised leading individuals (e.g. top managers or successful founders) may have a considerable (but difficult to quantify) influence on the design of policies.
As research performers on the Private Sector side, a group of transnational companies plays an important role with own research laboratories in Hungary. (e.g. GE-Tungsram, GEMedicor, Sanofi-Chinoin, Astra, Teva-Biogal, Akzo Nobel/Organon, Ericsson, IBM, Compaq, Nokia, Siemens, Motorola, Tata Consultancy, T-Systems/Matáv, Audi, Volkswagen, TEMIC, Michelin, Knorr-Bremse, Mannesmann-Rexroth, Flextronics, Novartis/Sandoz Seeds, Unilever, ZOLTEK, Furukava).
National research policy decisions and Private Sector involvement
During the first phase of the transition period, national research policy was an 'implicit' policy 6 . It's most important objective was to avoid the collapse of R&D institutions and the loss of Hungary's accumulated R&D capabilities. In the late 1990's, the economic recovery permitted the decision-makers to devote more attention and to allocate more resources to R&D. This enabled an approach to develop a medium-term R&D policy. Subsequently, the EU accession process opened up new possibilities for medium-term R&D policy formulation. Hungary joined the National Development Plan exercise. This planning process had a strong influence on R&D policy-making. As a member of the EU since 1 May 2004, Hungary became eligible for its major support schemes, the Structural Funds and the Cohesion Fund. In order to qualify for these resources, Hungary prepared and submitted the National Development Plan (NDP) in 2003. The NDP consists of five operative programmes, of which the Economic Competitiveness Development and Environmental Protection and Infrastructure Operational Programmes (ECOP) is of relevance for research policy.
As processes and structures have undergone permanent change in the last years and therefore only have a short history, it is difficult to formulate a justified opinion on the characteristics of these changes, to assess their efficiency and to assess whether they are temporary or sustainable. In addition it is sometimes difficult to identify which changes are accepted as being crucial for Hungarian policy-making and which are just implemented to comply with EU requirements. In some cases it will only become visible after a few more years of learning experience whether they support or hinder the development of the Hungarian research and innovation system. In general, Private Sector involvement in research policy decision processes is strongest at the two following levels. Firstly, Private Sector representatives are invited members of several governmental advisory bodies. This gives them the opportunity to express the views and interests of the business sector on the highest level of research policy discussions. The second main opportunity to represent Private Sector interests are through the existing Steering Committees of governmental programs.
Generally speaking, Private Sector involvement is most important in the instigation and design phases and to a lesser extent in implementation (except for peer review and evaluation). The Private Sector is hardly involved in assessment / revision of research policy-making, also because these types of policy instruments are still not very common in Hungary. Several actors have not yet involved the representatives of the Private Sector into their policy-making, strategy formulation and implementation practices. The following sections focus on those actors that realised some kind of real collaboration throughout the stages of policymaking.
Instigation stage
The instigation and formulation of research policy measures is based on a growing formal and informal dialogue, involving associations, leading innovators and top managers, politically embodied business personalities, etc. This can be initiated by either side:
Involvement initiated by associations, e.g. in the forms of − efforts of Associations to encourage policymakers to invite one of their key personalities to formal policy formulation / decision-making bodies. Private Sector representatives participate increasingly as invited members of councils and committees, but up to now no policy-making body has defined Private Sector members as mandatory members. Involvement initiated by policymakers, e.g. in the forms of − invitation of (professionally or politically) prestigious business community members into policy advisory, designing and decision-making bodies;
− initiation and organization of policy debates, such as forums, workshops, series of consultations.
As a result of these initiatives, there are more and more ad hoc workshops dealing with current problems of the R&D and innovation system or connected to the new regulations. But so far, a permanent forum for the exchange of ideas and opinions in this area has not been established.
In a recent effort to establish such a forum, the NKTH launched a new initiative in Hungary in 2005 by inviting governmental, academic and business representatives to a series of open discussions (called "Innovation Spring") with the aim of identifying possible priorities and breakout points for Hungary's R&D and innovation policy. The discussions were organized around seven topics which represent important industrial fields of the Hungarian economy: automobile industry, information and communication technologies, biotechnology, chemical industry, bioenergetics, food industry and nanotechnology. The initiative is also supported by an online discussion forum on the webpage of NKTH. But its use remains limited, because actors do not yet seem willing to recognize the value of such tools.
Another major effort to involve stakeholders was the first Hungarian Technology Foresight Programme (TEP, Technológiai Előretekintési Program). Its Steering Group and the seven thematic panels assessed the current situation, outlined different visions (scenarios) for the future, and formulated policy proposals for Human resources; Health and life sciences; Information technology, telecommunications and media; natural and built environments; manufacturing and business processes; agribusiness and the food industry and transportation.
Design stage
As already mentioned, Private Sector representatives contribute to policy formulation as members of various councils (see table 1) 7 .
Among the Councils mentioned in Table 2 , the most important ones in RTD strategy formulation are the KTIT and the NHIT. The former has an important role in the design of the programmes launched by the NKTH and in the formulation of the organization's strategy. In this body, governmental representatives are in the minority, while representatives of the scientific and business sphere dominate. The NHIT is also very open to initiatives coming from the Private Sector because almost half of its members have a business background even if only one third is active businessmen. However it is very characteristic that the Association of the Telecommunications Entrepreneurs has been unable to delegate a member to this Council since half a year. The other councils have much less impact in the R&D and innovation sphere and the few members from the private sphere in these bodies could not perceptibly affect their functioning.
7
The problems to identify such formal involvement in the context of this study are indicative for the need for increased transparency. The data collection for this study had a visible positive influence on publicly available information, stimulating some of the organizations to put for example additional information on their website. The example of the preparation of the R&D and Innovation Act illustrates the government's willingness to invite representatives of the Private Sector to relevant decision-making processes and to legitimate decisions by public debates. During the preparation of the plan for this Act the government tried to collect the opinions ideas and comments from the very broad scientific community both in the Private and the Public Sector. The concept was sent to professional associations and experts for comments. In addition, debates and workshops were organized at various research groups and media were used as extended platforms for discussions among the interested actors, e.g. in semi-official 'fora'. (For example the debate was continued on the columns of the literary weekly Élet és Irodalom, during Spring 2003).
In the case of tax incentives, the Private Sector took the initiative for policy formulation. The MISZ and other professional associations convinced the government to change its previous regulation to a more user-friendly approach. A similar case could be observed in the process of priority setting when the telecom operators and system providers lobbied strongly to make ICT a priority in Hungary (for developing 3G, 4G systems, etc).
Another example is the Preparation of the first and second National Development Plan. The public discussion of the 1st NDP took place in three phases. First, the general strategy of the plan was discussed with the interested partners. Subsequently, the operative programmes were sent to the affected professional organisations and stakeholder representatives. And thirdly, the final version was discussed again 9
. The formal involvement of the Private Sector increased during the present preparation of the 2nd NDP for [2007] [2008] [2009] [2010] [2011] [2012] [2013] . In this case, the different stakeholder groups are involved from the very first stage through agencies and through their own initiatives. The present discussions are organised around 8 topics and working groups are active in these fields. Questionnaires are used to structure the formulation of opinions by the different actors as well as structured discussions in small expert groups moderated by external specialists. For a broader audience, focused discussions were organised through journals and online discussion forums. However in the case of the first NDP (2004) (2005) (2006) this process was hindered by the short time frame (approx. 1,5 years) and by a lack of experience ('learning by doing'). The Cooperation Research Centres involve also key industrial players closely because an alignment of their strategies and activities with the interests of the Private Sector is crucial for the development of regional innovation capabilities.
Members

Councils and Committees
Assessment/revision stage
As already mentioned in the introductory paragraphs of this chapter, concepts for the assessment/revision of research policies are still in their infancy stage in Hungary. Evaluations are occasionally undertaken by authorities for single projects or programs, but without, in most cases, the use of external consultants to perform the analysis. The NKTH has elaborated a complete set of indicators for the evaluation of the projects funded by its programs but only few of these indicators can be linked to the interest of the Private Sector.
Observations: Possible barriers and current initiatives
At the time of preparation of this report, innovation and the need to overcome gaps in the research system were not major issues in political circles or media, except for occasional statements. In its post-1990 history, Hungary has also not had any established tradition in the interaction between the Public and the Private Sector in research policy making, but it is gradually developing these mechanisms. The 2002 Government programme and the Community Support Framework document provide a first indication of national research and innovation objectives. But there is currently no approved explicit, stand-alone innovation policy document. During this process the government position had been formulated with the support of institutions like the Central Statistical Office. But other stakeholders have not been involved or consulted during this process. However, in the following important legislation 10 Not all programmes have such guiding bodies, because the responsible agencies are free to decide whether to do so or not. Usually, guiding bodies are set up for large scale programmes with important funding budgets. On other cases the project selection is done by appointed referees.
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In the case of the National R&D Programmes (NKTH) the aggregate number does not reflect important differences between the sub-programmes, because only two of five sub-programs have Private Sector representatives in their governing bodies ( 'Improving the quality of human life ' and 'Information and Communication Technologies') processes (e.g. the approval of the Act on the 'Research and Technology Innovation Fund' in 2003), workshops have been organised to discuss the different drafts of both Bills.
Another challenge is the integration of foreign-owned companies. ).
An issue of particular concern in this respect is the gap between such performing international actors and the fragile SME sector, which requires completely different research policy approaches to develop a competitive technological base.
Other important examples of policy decisions with Private Sector involvement
As described, various forms of Private Sector involvement have become an element of growing importance for Hungary's transition. This is further illustrated by the following examples.
Reorganisation of the higher education sector
Beyond the set-up of university economic councils which was already mentioned in Chapter 1, the new legal framework for higher education also encourages an intensification of their co-operation with Private Sector research partners. Traditionally, universities were oriented towards basic research and financed via normative research support and various governmental funds and programmes. In recent years, the number of research contracts with private companies has gradually increased (though not yet at a satisfactory level). Co-operation with Private Sector companies and participation in bi-and multilateral scientific programmes is becoming an important additional source of income and has reinforced application oriented research.
Emerging sectors
There are two sectors in which the Private Sector has taken the initiative to be highly involved in policy formulation, in particular through its business associations. The first to mention is biotechnology. Although the number of Hungarian biotechnology companies is limited (compared to other economies), they are highly competitive. This credibility and the personal initiative of some of their leading representatives enabled them to formulate and represent their policy proposals through their sector association. The Government valued this proactive initiative and was ready to incorporate their ideas into its S&T policy.
The other sector with important Private Sector policy activities is information and telecommunications technologies. Represented by the Hungarian Association of IT Companies, companies were able to convince the Ministry of Informatics and Communications and its special Advisory Board, the National Council of Hungary for Information and Communications Technologies to offer a close collaboration in policy development, integrating the ideas of the Private Sector and involving its representatives in discussions during policy formulation in ICT deployment.
Changing attitude of public organisations
So far only a limited number of companies have realised the benefits of the support of networking activities provided by government programmes and participate actively in them. This fact represents an important challenge 13 . This limits the innovation potential of nonparticipants and implies the danger that participating companies also 'set the tone' in Private Sector contributions to policy debates, speaking too much for themselves instead of speaking for the entire business community which they represent. In response to this problem, KPI is organising a "road show" throughout the country to reach a wider community of its potential target companies and to communicate directly with them. KPI decided also to change its traditional way of information dissemination, the 'information days'. Instead of taking place at the headquarters, these will now take place at regional business associations, regional chambers, etc. and focus on possibilities and advantages of participating in the applications.
Overview: Types and extent of Private Sector involvement
As was already mentioned, structures and processes of policy decision-making and of Private Sector involvement therein are in flux. The following paragraph represents a 'snapshot' which reflects the status at the time of preparation of this report.
Networking general dialogue and informal involvement are widespread and used extensively. Conferences and workshops initiated by policymakers provide regular platforms for the collection of information and the exchange of opinions and ideas with stakeholders. Besides this traditional form, other forms of dialogue, e.g. online discussion fora gain importance (for example in the case of Innovation Spring).
Participation of the Private Sector in an advisory role is becoming a more and more common practice. This is often initiated by the Public Sector in the form of inclusion of Private Sector representatives in various advisory groups. In addition, consultations with stakeholder representatives are more often used, for example in the series of discussions in the frame of 'Innovation Spring'.
Formal involvement in research policy decision-making processes is beginning to emerge after the recent changes in S&T policy approaches. Private Sector representatives (usually invited by a policy institution and not delegated by the professional community) participate in some decision-making bodies. However, their contribution is limited to an observer status without decision power. Staff interaction and mobility is only of marginal importance in Hungary. Mobility of staff between Private and Public Sectors, temporary exchanges, etc. occur only occasionally, in most cases in the form of the employment of former business leaders in higher governmental positions. Examples include the president of NKTH (former director of a multinational R&D lab) and the Minister of Economy (former businessman, leader of IVSZ).
Joint activities between the Public and the Private
Proactive involvement is still not sufficiently widespread and sought and initiated only by some Private Sector organisations. It's most common forms are the preparation of background studies or impact assessments, the collection of members' opinions and the preparation of statements. The more proactive associations like the Hungarian Biotechnology Association and the Hungarian Association of IT Companies 14 do no longer limit their activities to commenting governmental programs but offer their own policy proposals.
Research funding as a way to influence Public Sector research is not widespread, because Private Sector research funds go mostly to their own research units.
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See IKU's survey among micro-and small firms for facts relating to this observation. Inzelt, 2003 14 See chapter 3 for details.
An indirect influence is exerted via the Research and Technological Innovation Fund, which collects research funds (in the form of special tax) from the Private Sector and matches them with an equal amount of governmental funds. These funds are allocated to research with a high relevance for the Private Sector and to consortia with business partners
Selected useful examples of transferable approaches and experiences
The following examples represent typical approaches used in Hungary with the potential to be used also in other countries 15 :
Preparation of the Law on R&D and TI
In accordance with EU practice, the Hungarian government tries to incorporate suggestions from a very broad professional community. In the case of this law, which should serve the interest of the actors in R&D and innovation, the government made a major effort to map their specific needs. For this purpose a multi-step approach was applied which used a broad range of instruments to identify and assess relevant information and to incorporate it in the different phases of the planning process. The most important partners were identified, but this was not a closed circle. Other interested individuals or organisations had the opportunity to express their opinions of which many were incorporated into the final text of the law.
Proactive involvement of sector associations
The Hungarian Association of IT Companies (IVSZ) was able to articulate the interests of its members (both SMEs and multinationals) in a very structured way. Therefore, it was given the opportunity (by policy makers) to be involved from the very beginning in the policy formulation process. The Association was contracted by the Ministry of Informatics and Communication to perform certain assessments, to work out the scientific content of proposals and other parts of the final strategy. In this framework, the Association had not only the opportunity to comment the final versions of policy documents; but also to incorporate its viewpoints during the preparation of the sector-specific policy. Furthermore, the Association is now preparing a technology foresight exercise for the information society and works on other topics, e.g. data security on its own initiative.
In a similar way, the Hungarian Biotechnology Association managed to create a coherent standpoint of its companies in order to make biotechnology one of the priority areas of Hungarian policy. After an important initiative which made them "visible" for the government, the Ministry of Economy asked them to collaborate further in the policy formulation. They are taking part in the elaboration/identification of the most important areas on which to concentrate and in the preparation of sector-specific policy documents.
Regional University Knowledge Centres (RET)
The RET were launched last year by the NKTH on the basis of input from the Regional Innovation Agencies. Most of them build on previous smaller-scale collaborations of academia and Private Sector. This initiative was supported by the Ministry of Economy and Transport which provided financial resources for feasibility studies. As a result, six RET were established as the nuclei for the development of regional competency clusters in the NorthernGreat-Plain region (Debrecen) on genomics, nano-and biotechnologies; in the SouthernGreat-Plain region (Szeged) on neurobiology; two in the Central region (Budapest) on molecular and info-bionicle research and on electronic automobiles and vehicle guidance systems; in the Northern region (Miskolc) on mechatronics and logistics systems and in the Western-Transdanubium region (Sopron) on wood and forest utilisation. 
